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(54) BIOSIGNAL PROCESSING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To resolve such trouble wherein in a 
biosignal observing apparatus, in order to remove hum noises , 
induced from a commercial power source, a noise removing filter for 
50 Hz or 60 Hz has been used by switching manually a filter 
switching switch but there exists a fear that an operator may forget 
to switch in switching manually a switch and in case of forgetting, 
the biosignal is detected incorrectly. 

SOLUTION: Hum noises are extracted by passing a biosignal 
through two band pass filters 32 and 34 of 50 Hz and 60 Hz. By 
comparing their sizes by means of a comparator 36, frequencies of 
the hum noises are distinguished. A selecting signal 28 is 
transferred to a filter selector 26 and hum noises are removed from 
the biosignal by selecting automatically a noise removing filter 
corresponding to the frequencies among a plurality of noise 
removing filter 40. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The biomedical-signal processing circuit characterized by to have two or more noise-rejection filters 
which remove an induction noise with the power-line-period component which is prepared corresponding to two or 
more power line periods which change with areas, and is guided from a power source from a biomedical signal, a 
frequency distinction means distinguish the frequency of the induction noise contained in said biomedical signal, and 
the control means which the noise-rejection filter corresponding to the distinguished frequency chooses [ control 
means ], and operate it in two or more of said noise-rejection filters. 

[Claim 2] Said frequency distinction means is a biomedical signal processing circuit according to claim 1 
characterized by having the extract section which extracts an induction noise from a biomedical signal, and the 
distinction section which distinguishes a frequency from said extracted induction noise. 

[Claim 3] The biomedical signal processing circuit according to claim 2 characterized by for said extract sections 
being two or more band pass filters corresponding to each power line period, and said distinction section being the 
comparator which measures the output of two or more of said band pass filters. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the biomedical signal processing circuit equipped with the filter from 
which the induction noise mixed especially in a biomedical signal is removed about a biomedical signal processing 
circuit. 
[0002] 

[Description of the Prior Art] An electrocardiograph is used for measurement of the action current of a myocardium. 
Thus, as equipment which observes the biomedical signal of the low frequency emitted from the body, there are a 
heartbeat measuring device, another pulse wave measuring device, etc. 

[0003] Generally the source power supply is arranged in the medical facilities in which the electrocardiograph etc. is 
installed. As for a source power supply, two kinds of frequencies in which East Japan changes with 50Hz and 
western part of Japan changes from 60Hz with an area exist. From this source power supply, an induction noise 
(50Hz or 60Hz) (henceforth a hum noise) occurs. 

[0004] The generated hum noise may be guided to the biomedical signal observation equipment represented by said 
electrocardiograph. Induction is directly performed indirectly through a bed or the body of the subject through an 
input cable line. Especially a biomedical signal is low frequency, and since it laps with the hum noise of the same low 
frequency, a hum noise will incorrect-detect a biomedical signal. Then, the hum noise was removed by 
conventionally preparing a noise rejection filter in the observation equipment of a biomedical signal. 
[0005] 

[Problem(s) to be Solved by the Invention] In this case, generally two kinds of filters for hum noise rejection and the 
filter circuit changing switch 50Hz and for 60Hz were prepared from a viewpoint of if possible lessening effect on a 
biomedical signal, and the switch was manually changed according to the source-power-supply frequency with 
biomedical signal observation equipment. 

[0006] However, in the change of the switch by hand control, there is a possibility that those who operate it may 
forget to change, and when you have forgotten, incorrect detection of a biomedical signal arises. Moreover, since it 
may be loaded into the diagnostic automobile of a portable type etc. and the change of a switch was needed 
repeatedly within one day in that case, for those who operate it, the electrocardiograph etc. became complicated 
and was inconvenience. 

[0007] Then, this invention makes automatic selection of the noise rejection filter corresponding to the frequency of 

a hum noise, and aims at offering the circuit which can remove a hum noise. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention is prepared 
corresponding to two or more power line periods which change with areas. A frequency distinction means to 
distinguish two or more noise rejection filters with which an induction noise with the power line period component 
guided from a power source is removed from a biomedical signal, and the frequency of the induction noise contained 
in said biomedical signal, and in said two or more noise rejection filters It is characterized by having the control 
means which the noise rejection filter corresponding to the distinguished frequency is chosen [ control means ], and 
operates it 

[0009] Two or more power line periods which change with areas here are frequencies of the source power supply 
50Hz and whose western part of Japan East Japan is 60Hz, respectively, for example. The biomedical signal 
containing a hum noise is first sent to a frequency distinction means, and a power line period is distinguished. Then, 
the noise rejection filter corresponding to the distinguished frequency is chosen from two or more noise rejection 
filters by the above-mentioned control means, and the noise of a biomedical signal is removed by the selected noise 
rejection filter. 

[0010] Moreover, said frequency distinction means contains the extract section which extracts an induction noise 
from a biomedical signal, and the distinction section which distinguishes a frequency from said extracted induction 
noise desirably. 

[0011] Moreover, said extract sections are two or more band pass filters corresponding to each power line period 
desirably, and said distinction section is the comparator which measures the output of two or more of said band 
pass filters. 

[0012] Here, if the biomedical signal containing a hum noise is sent to a frequency distinction means, a hum noise 
will be first extracted from a biomedical signal in the extract section. A band pass filter is used for an extract. As for 
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the extracted hum noise, a frequenc^Mnistinguished in the distinction section. A hum n^Wis not extracted in the 
"band pass filter which is not in agreement with a power line period, while being extracted in the band pass filter 
which is in agreement with a power line period. Therefore, the frequency of a hum noise is distinguished by 
comparing the size of the output of a band pass filter. And the biomedical signal containing a hum noise is sent to 
the noise rejection filter of the frequency corresponding to a hum noise by means to choose a noise rejection filter 
and to operate it based on this distinction result, and can remove a hum noise from a biomedical signal. 
[0013] The frequency of the hum noise contained in a biomedical signal is automatically detected by the above 
actuation, a noise rejection filter is chosen based on it, and the hum noise of a biomedical signal can be removed 
correctly, without changing a switch with hand control. 
[0014] 

[Embodiment of the Invention] According to a drawing, the gestalt of operation of this invention is explained below. 
[001 5] Drawing 1 is the schematic diagram showing the condition that the hum noise is guided in an 
electrocardiograph 25. An electrocardiograph 25 consists of the input section 15 and a body 20. The probe 3 
attached in the body in order to detect the action current of a myocardium, and an end are connected to a body 20, 
and the input section 1 5 consists of a cable 5 with which the probe 3 has already been attached at the tip of an end. 
A body 20 consists of the processing section 16, the display-processing section 17, and an electrocardiogram 
display 18. 

[0016] The subject 1 is examined in the condition of having lain on the bed 2. A probe 3 is attached in one hand of 
the subject, and one ankle, respectively, and the biomedical signal detected by the probe 3 is sent to a body 20 
through a cable 5. The biomedical signal carried out in processing of here predetermined with the processing section 
16 is sent to the display-processing section 17. The contents of processing of the processing section 16 are 
described later. Data processing etc. is performed so that the display-processing section 1 7 can display a 
biomedical signal as an electrocardio wave, and the electrocardiogram display 18 displays a biomedical signal as an 
electrocardio wave. 

[0017] A hum noise is guided to the input section 15 of an electrocardiograph in various forms. For example, there 
are the hum noise 10 guided through the body of the subject 1, a hum noise 12 guided through a bed 2, and a hum 
noise 14 by which the direct lead is carried out to a cable 5. In order that especially the body may play the role of 
an antenna, in electrocardio signal measurement, a hum noise is easy to be guided from the body. The role of the 
processing section 1 6 removes these hum noises contained in a biomedical signal. 

[0018] Drawing 2 shows an example of the circuit of the processing section 16 which is the gestalt of operation of 
this invention. It consists of two buffer amplifier 22, the differential amplifier 24, the filter selector 26, the frequency 
distinction section 30, the noise rejection filter section 40, and A/D converter 44 in this example. 
[0019] The left end of drawing 2 is the input terminal 46 of a biomedical signal, and it has connected with a cable 5. 
In electrocardiogram measurement of this operation gestalt, in order to detect the difference of the biomedical 
signal from a wrist and an ankle, a biomedical signal will be led from two cables 5, respectively. This invention can be 
applied even when the biomedical signal inputted, of course is two or more. The biomedical signal from an input 
terminal 46 is sent to the buffer amplifier 22a and 22b, respectively. Here, there is a duty of both the buffer amplifier 
22 in order to change a source impedance, a living body — high — since an impedance, in order to observe the 
signal from a living body, reception (input terminal 46) must also be a high input impedance. On the other hand, when 
amplifying a signal with the differential amplifier 24, since a source impedance must be low impedance, it has been 
changed into low impedance with the buffer amplifier 22a and 22b. The biomedical signal which passed both the 
buffer amplifier 22 is sent to the. differential amplifier 24, and the amplified biomedical signal equivalent to the 
difference which is the output is sent to the filter selector 26. Although stated in detail later, the filter selector 26 
chooses a noise rejection filter based on a selection signal 28, and, thereby, a biomedical signal is sent to the noise 
rejection filter which is in agreement with a source-power-supply frequency. After the biomedical signal by which 
noise rejection was carried out with the noise rejection filter continues and transform processing is carried out to a 
digital signal with A/D converter 44, it is sent to the display-processing section. 

[0020] On the other hand, the biomedical signal which passed buffer amplifier 22b is taken out independently, and is 
sent also to the frequency distinction section 30. This is for distinguishing the frequency of a hum noise. 
[0021] The frequency distinction section 30 consists of the 50Hz band pass filter 32, a 60Hz band pass filter 34, and 
a comparator 36 in this operation gestalt Band pass filters 32 and 34 are filters which have the property to pass 
only a certain constant frequency band. This filter can extract a hum noise. For example, when the 50Hz hum noise 
is contained in the biomedical signal, a hum noise passes only the 50Hz band pass filter 32. When the 60Hz hum 
noise is contained in the biomedical signal on the contrary, a hum noise will pass only the 60Hz band pass filter 34. 
[0022] Therefore, since the direction of the signal which passed the band pass filter of the frequency which is in 
agreement with a power line period always contains many hum noises, a big value will be shown compared with the 
signal which passed the band pass filter of a power line period and the frequency of an inequality. For this reason, if 
a comparator 36 compares the size of a signal which passed both band pass filters, a power line period, i.e., the 
frequency of a hum noise, can distinguish whether it is 50Hz and whether it is 60Hz. In addition, although two band 
pass filters were used, distinction by whether the hum noise of a specific frequency passed may be performed here 
only using one kind of band pass filter. 

[0023] Then, a comparator 36 sends the selection signal 28 of the distinguished frequency (henceforth a distinction 
frequency) to the filter selector 26. 

[0024] The biomedical signal from the differential amplifier is sent to the above-mentioned filter selector 26. The 
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filter selector 26 which received thelBction signal 28 from a comparator 36 chooses t^Bffoise rejection filter for a 
"distinction frequency and frequencies in agreement. It considers as the structure where a biomedical signal flows, to 
any [ besides the means which prepares a circuit changing switch and changes a biomedical signal to two or more 
filters as a selection means ] filter, and communication to either may be intercepted with a selection signal. After 
the biomedical signal from the differential amplifier 24 has a filter chosen by the filter selector 26, it is sent to the 
noise rejection filter section 40. By having formed this filter selector 26 and the frequency distinction section 30, 
the change of the noise rejection filter by hand control was attained. 

[0025] The noise rejection filter section 40 consists of noise rejection filters (50Hz and 60Hz) 38 and 42, 
respectively. These noise rejection filters have the description which attenuates only a certain specific frequency. 
For example, the noise rejection filter for 50Hz attenuates only 50Hz. 

[0026] A hum noise is removed by the biomedical signal in which the biomedical signal which has a 50Hz hum noise 
has a 60Hz hum noise to the noise rejection filter for 50Hz by the filter selector 26 being sent to the noise rejection 
filter for 60Hz. After transform processing of the biomedical signal with which the hum noise was removed is carried 
out to a digital signal by A/D converter 44, it is sent to the display-processing section. 

[0027] In addition, a noise rejection filter may not surely be plurality, for example, has one noise rejection filter of 
frequency good transformation, based on a selection signal 28, adjustable [ of the frequency ] may be carried out, 
and it may be made and used for it. 
[0028] 

[Effect of the Invention] Thus, by using a means to distinguish the frequency of the hum noise of the biomedical 
signal containing a hum noise, and a means to choose a noise rejection filter based on a distinction frequency, the 
noise rejection filter corresponding to a hum noise will always be used, the change activity by hand control becomes 
unnecessary, and an operator's complicated procedure will be canceled, and incorrect detection of the biomedical 
signal by change failure will be avoided. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



05/01/17 



1/1 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the schematic diagram showing the condition that a hum noise is guided to an electrocardiogram. 
[Drawing 2] It is the general drawing of the biomedical signal processing circuit which is one of the operation 
gestalten of this invention. 
[Description of Notations] 

22a, 22b Buffer amplifier, 24 The differential amplifier, 26 A filter selector, 28 A selection signal, 30 The frequency 
distinction section, 32 50Hz band pass filter, 34 60Hz band pass filter, 36 A comparator, 40 The noise rejection filter 
section, 38 50Hz noise rejection filter, 42 60Hz noise rejection filter, 44 A/D converter. 



[Translation done.] 
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